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Abstract: The main objective of this investigation was to study the actinomycetes community in rubber 
plantations, banana plantations and undisturbed forest areas of Kanya kumari District. A total of 34 strains 
were isolated from the three sites. The samples were serially diluted and spread on actinomycetes isolation 
agar. The pure cultures obtained were subjected to morphological and biochemical characterization. 
Individual strains were cultured in fermentation broth and the secondary metabolites were extracted with 
ethyl acetate. The crude extract was tested for its antagonistic activity against a series of gram positive and 
gram negative bacteria, yeasts and fungi. Most of the strains showed good activity against the pathogens 
tested. The study concludes that soil actinomycetes isolated from different plantations possess a broad 
spectrum of pharmaceutical and biotechnological applications. 
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Introduction 
 Microorganisms such as bacteria, fungi, 
actinomycetes and protozoans play a crucial role in 
the production of commercially important 
secondary metabolites rich in bioactive 
compounds. Since the discoveries of penicillin and 
streptomycin, a large number of antibiotics have 
been isolated from culture broths of 
microorganisms, such as actinomycetes. 
Actinomycetes are one of the important groups of 
microbes, rich in novel compounds. The order 
Actinomycetales is composed of approximately 80 
genera, widely distributed in terrestrial and aquatic 
habitats.  Actinomycetes are ubiquitous organisms 
with wide physiological and morphological 
diversity and have been isolated from all kinds of 
terrestrial and aqueous habitats where they can 
exist as free living bacteria as well as pathogens 
(Schaal and Lee, 1992) or in symbiotic associations 
with plants (Benson et al., 1993) and insects 
(Currie et al., 1999 and Promnuan et al., 2009) or 
as endophytes (Bascom-Slack et al., 2009). Ismet 
et al., 2007 isolated a novel actinomycete 
Nonomuraea maheshkhaliensis sp from mangrove 
rhizosphere mud. Investigations on marine micro 
and macro organisms such as bacteria,  bryozoans, 
sponges and mollusks has yielded numerous 
pharmacologically significant compounds during 
the last years, especially in the group of anticancer 
drugs (Molinski et al., 2009). The most productive 
marine bacterial phyla are represented by members 
of cynobacteria and Actinobacteria.  
Screening of microorganisms for the 
production of novel antibiotics has been intensively 
pursued by Scientists for many years as they are 
used in many fields such as agriculture, vertinary 
and pharmaceutical industry. Actinomycetes are 
highly potent in the synthesis of many biologically 
active secondary metabolites, antibiotics, 
herbicides, pesticides, antiparasitic substances and 
enzymes such as cellulose, amylase, protease, 
chitinase that finds applications in industrial sector.  
Actinomycetes have been paid a great 
attention owing to their production of various 
natural drugs and other bioactive metabolites 
including antibiotics, enzyme inhibitors and 
enzymes. Over 22,000 bioactive secondary 
metabolites (including antibiotics) were published 
in the scientific and patent literature, and about a 
half of them were produced by actinomycetes. 
About 150 antibiotics have being applied in human 
therapy and agriculture now; 100 - 120 of them 
were produced by actinomycetes (Berdy, 2005). 
Actinomycetes is still an important source for new 
natural drugs development. 
Actinomycetes inhabit a wide range of 
ecological niches. Research done in soils of polar 
regions like Antartica revealed the presence of 
actinomycetes with good antimicrobial activity 
(Moncheva et al., 2002). An antibiotic pigment was 
isolated from an actinomycete inhabiting Thar 
desert soil, Rajasthan (Selvameenal et al., 2009). 
Rinoy et al., 2012 isolated 36 actinomycetes strains 
from the Shola forest soils in the tropical Montane 
forests in Kerala. A total of 54 purified cultures 
were obtained by Radhakrishnan et al., 2014 from 
Thar Desert, Rajasthan, rubber and coffee 
plantations, Kerala, and Western mountains, 
Siruvani hills, Yercaud hills and  Munnar hill areas 
in Tamil Nadu. With this context, an attempt has 
been made to explore the actinomycete community 
of unexplored plantations and forest areas in the 
Kanya Kumari district of Tamil Nadu.  
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Materials and methods 
Study area and sample collection 
Soil samples were collected from various 
plantation sites in the south of Kanya Kumari 
district comprising the areas of Kuzhithurai, 
Arumanai and Kulasekaram, with an average 
temperature of 23°C during the pre-monsoon 
season.  The sampling sites consisted of rubber 
plantations (RUP), banana plantations (BAP) and 
undisturbed forest area (UDF). Soil samples were 
collected from the depth of 2 to 4 cm during pre-
monsoon season of the year 2015. The collected 
samples were transported to the laboratory in sterile 
plastic bags. The samples were air dried at room 
temperature for 2 to 3 days. Later individual 
samples were subjected to heat treatment, to get 
devoid of other microbes and for the selective 
isolation of actinomycetes.  
Isolation of Actinomycetes 
The air dried samples were serially 
diluted. The diluted samples were spread on the 
isolation plates containing actinomycetes isolation 
agar (Himedia, Mumbai). To prevent fungal and 
bacterial contamination, cyclohaximide (100 mg/l) 
and nalidixic acid (20 mg/l) were added to the 
medium. After 2 to 3 weeks of incubation, typical 
actinomycete colonies were subjected to 
morphological identification under light 
microscope (Shirling and Gottlieb, 1966). The 
colonies were further streaked in a fresh plate and 
sub-cultured.  
Morphological characterization 
After two weeks of sub-culture, the 
colonies were visualized through light microscope 
for their colony morphology, mycelial structure and 
spores. It was compared with Bergey’s Manual of 
Determinative Bacteriology (Holt et al., 2000). 
Biochemical Characterization 
Carbohydrate Assimilation Assay 
The isolated actinomycetes were subjected 
to carbohydrate fermentation test following the 
method of Kandler and Weiss (1986). The 
following carbohydrate substrates namely glucose, 
starch, maltose and lactose. The type of carbon 
source utilized by microorganisms was identified 
by growth around the discs. Actinomycetes 
isolation agar with bromocresol blue dye was 
poured into sterile petriplates and allowed to 
solidify. Serially samples were carefully inoculated 
to the plates. Sterile discs containing 3% dextrose, 
lactose, starch and maltose was placed aseptically 
onto the medium and incubated at 27° C for 5 – 10 
days. Appearance of microbial colonies was 
observed around the discs. 
Amylase activity 
Amylase activity was studied in starch 
agar medium. The cultures were grown for a period 
of 5 to 7 days on starch agar medium at 28° C. 
Amylase activity was observed using iodine 
solution which indicates the hydrolysis of starch. 
Fermentation and extraction of secondary 
metabolites 
Isolates were cultured in 100 ml of 
actinomycetes isolation medium for 7 days at 28° C 
with a 100 rpm in a rotary shaker. The secondary 
metabolites were extracted from the culture filtrate 
with ethyl acetate as solvent. The medium was 
mixed with the solvent in the ratio of 1:1 and was 
kept in the shaker for 30 minutes. The solvent was 
dehydrated in a vacuum evaporator at 40° C to 
obtain a crude extract. 
Evaluation of antimicrobial activity 
The antibiotic sensitivity of test strains 
was determined by the standard Agar Disc 
diffusion method. The crude extract containing the 
secondary metabolites from the isolated 
actinomycetes, were screened for their antibacterial 
and antifungal activities against the following 
pathogens:  E. coli, S. typhi, K. pneumonia, S. 
aureus, V. cholera, C. albicans, and  S. cerevisiae. 
The test microbes were spread on Mueller Hinton 
Agar (MHA) medium using a sterile swab 
moistened with bacterial suspension. The discs 
were placed in MHA plates and 20 µl of crude 
extract was added to it. The plates were incubated 
at 37ºC for 24 hrs. Then the antimicrobial activity 
was determined by measuring the diameter of zone 
of inhibition. 
Results 
Isolation of actinomycetes 
A total of 34 actinomycetes were isolated 
from the study areas of which 5 belonged to rubber 
plantations (RUP 1 to RUP 5), 9 were from banana 
plantations (BAP 1 to BAP 9) and 20 (UDF 1 to 
UDF 20) from undisturbed forest areas (Table 1). 
Morphological Characterization 
Morphologically, the isolated strains 
showed color variation in their aerial and substrate 
mycelia (Table 1). The aerial mycelial color varied 
from white, creamy white, pink, yellow and gray. 
The substrate mycelial color also showed almost 
same color variation as that of aerial mycelia color. 
The individual size of colony varied from 4 cm to 6 
cm. Pink color diffusible pigment was observed 
from only one isolate (UDF 8). 
Biochemical Characterization 
The results for various biochemical assays 
are tabulated in Table 2. All the isolates showed 
pink color in gram-staining. Hence they were 
confirmed to be gram-positive. The isolates utilized 
various enzymes like lactose, glucose and starch as 
their carbon source. All strains showed positive for 
amylase activity. Some strains produced hydrogen 
sulphide gas. 
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Antimicrobial activity 
The secondary metabolites extracted with 
ethyl acetate were tested with different bacteria and 
fungi. The inhibition zone diameters of individual 
isolates of the crude antimicrobial compound are 
shown in Table 3. 
Discussion 
Actinomycetes are proven to possess a 
wide range of applications in pharmaceutical, food, 
agriculture, research and development and various 
other industries. With the evolution of multidrug 
resistant pathogens and life threatening diseases 
like cancer, there is a necessity for the discovery of 
potent drugs with less toxicity. Bio-molecules 
isolated from various biological sources are gaining 
importance nowadays, since they are highly 
effective and free from potentially toxic 
compounds. Microbes are ubiquitous and can be 
isolated in suitable culture mediums. Even though, 
some microbes are pathogenic to humans and 
animals, there are microbes which are of highly 
beneficial industrially. Actinomycetes are one such 
group of microbes, possessing a wide range of 
applications. 
In the present study, three different areas 
were chosen for sample collection. They included 
rubber plantations, banana plantations and 
undisturbed forest areas. A total of 34 strains of 
actinomycetes were isolated. They were 
characterized morphologically and biochemically. 
Most of the isolated exhibited good growth in the 
actinomycetes isolation agar. The aerial and 
substrate mycelial colors varied form white, gray, 
yellow and pink. Only one isolate (UDF 8) released 
diffusible pigment with pink color. Through gram 
staining the isolates was confirmed to be gram 
positive. The isolates utilized lactose, glucose and 
starch as their carbon sources. All the isolates 
showed positive for amylase activity. Some strains 
were found to release H2S gas. Most of the strains 
exhibited antagonistic activity against a series of 
pathogens. It was expected that the isolates might 
produce more than one antibacterial metabolite that 
made them effective inhibitor to both Gram 
positive and Gram negative bacteria (Gurung et al., 
2009).  
According to Oskay et al., 2004, 
actinomycetes diversity might be influenced by the 
diversity of plants species grown on that particular 
soil. In the present study considerably high number 
of strains was isolated from undisturbed forest 
areas (UDF 1 to UDF 20), when compared to 
rubber and banana plantations. Mansour, 2003, 
reported that higher count of actinomycetes was 
highly correlated with percent of organic matter in 
the soil. Undisturbed forest areas were rich in 
humus which could serve as a suitable ecosystem 
for the abundance of various microbial 
communities. Whereas, rubber and banana 
plantations though rich in organic matter, the 
number of actinomycetes isolated were 
considerably low. Further studies focusing on the 
soil parameters are essential to predict the 
distribution of actinomycetes in these unexplored 
sites.   
Conclusion 
This is a preliminary study on the 
actinomycetes of unexplored sites of rubber and 
banana plantations and forest areas of selected 
areas around Kanya Kumari district. The study will 
be extended further by studying the soil quality, 
identifying the isolates up to species level, their 
pharmacological significance, industrial 
applications, their role played in environment and 
their uses in agricultural field.   
Table 1: Morphological characterization of the isolates 
Isolate Growth Aerial Mycelia Substrate 
Mycelia 
Diffusible 
pigment 
RUP 3 Good Pale green Pale yellow - 
RUP 4 Good White White - 
RUP 5 Abundant White Dull white - 
BAP 1 Moderate White Creamy white - 
BAP 2 Good Creamy white Light pink - 
BAP 5 Good Grayish pink Transparent 
white 
- 
BAP 8 Good Dark gray White - 
UDF 5 Abundant Light pink White - 
UDF 7 Good White White - 
UDF 8 Good Light yellow White Pink 
UDF 10 Good Creamy white Pink - 
UDF 13 Good Light pink Transparent 
yellow 
- 
UDF 16 Moderate White White - 
UDF 17 Good Dark gray White - 
UDF 19 Good White Pale gray - 
UDF 20 Good Dull white White - 
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Table 2: Biochemical Characterization of the isolates 
Isolates Gram staining Carbohydrate 
assimilation 
Amylolytic 
activity 
H2S production 
RUP 3 + Lactose + _ 
RUP 4 + Maltose, lactose + _ 
RUP 5 + Lactose + + 
BAP 1 + Lactose + _ 
BAP 2 + Lactose + _ 
BAP 5 + Maltose, lactose + + 
BAP 8 + Lactose + _ 
UDF 5 + Lactose + _ 
UDF 7 + Lactose + _ 
UDF 8 + Glucose, lactose + _ 
UDF 10 + Lactose, starch + + 
UDF 13 + Lactose, starch + _ 
UDF 16 + Starch + _ 
UDF 17 + Lactose + + 
UDF 19 + Glucose, lactose, 
starch 
+ + 
UDF 20 + Glucose, lactose + _ 
 
 
                Table 3: Antimicrobial activities of the isolates 
Isolates E.coli S. typhi K. Pneumoniae S. aureus V. 
cholereae 
C. 
albicans 
S. ceriveseae 
RUP 3 17±1.5 10 -  12 11 5±0.26 15 
RUP 4 - - - - 2±1.5 - - 
RUP 5 - - - - - - - 
BAP 1 8±0.34 - - - 6+0.57 - 11±0.56 
BAP 2 - - - - - - - 
BAP 5 - - - - - - - 
BAP 8 15±0.56 18±1.6 - 4±0.78 - - 12±1.7 
UDF 5 14±0.7 4±0.7 7±0.5 12±0.5 14±0.6 3+1.8 - 
UDF 7 - - - 13±0.47 10±0.5 14±0.37 24±0.23 
UDF 8 22±0.34 11±0.6 31±0.3 5±0.67 12±0.6 16 3±0.4 
UDF 10 17±0.57 24±0.4 13±0.7 6±1.5 17±0.5 14±1.9 9±0.8 
UDF 13 - - - - 9±0.6 2±1.7 - 
UDF 16 - - 4±0.2 - - - - 
UDF 17 12±0.6 6±0.4 -  22±0.4 7±0.6 19±0.3 16±1.6 
UDF 19 14±1.7 - 6±1.7 24±0.4 9±0.8 16±0.7 23±1.6 
UDF 20 - - 12±0.57 - 17±0.6 21±1.0 7±0.79 
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